[Role of hippocampal neuronal intracellular calcium overload in modulating cognitive dysfunction and the neuronprotective effect of mematine in a mouse model of chronic intermittent hypoxia].
To investigate the role of hippocampal intracellular calcium overload in modulating cognitive dysfunction and the neuronprotective effect of mematine in a mouse model of chronic intermittent hypoxia. 45 ICR male mice were randomly divided into 3 groups: the unhandled control group (UC group, n = 15), the chronic intermittent hypoxia (CIH group, n = 15) and the pretreatment memantine group (MEM group, n = 15). CIH and MEM mice were subjected to intermittent hypoxia while UC mice to room air for 8 h per day during 4 weeks. Mice in the MEM group were pretreated with memantine (5 mg/kg) by intraperitoneal injection before the cycle started, and those in the UC group and the CIH group were treated with same volume of physiological saline. Neurobehavioral assessments were performed by Open filed and Morris water maze, [Ca²⁺]i in hippocampal neurons was evaluate by flow cytometry, and the expression of cleaved caspase-3, phospho-ERK1/2 in hippocampus were detected by Western blotting. Compared with the UC group, CIH mice displayed markedly more locomotor activity (P < 0.05) in Open filed test, longer mean escape latency (P < 0.05), less number of times of crossing the platform (P < 0.01) and less percentage of time in target quadrant (P < 0.01). Furthermore, exposure to CIH enhanced [Ca²⁺]i (vs. UC mice, 155 ± 12 vs. 92 ± 8, P < 0.01), and up-regulated the expression of cleaved caspase-3 (P < 0.01), but down-regulated the level of phospho-ERK1/2 (P < 0.05) in the hippocampus. Pre-treatment with memantine significantly decreased hyperlocomotion (P < 0.05), attenuated memory deficit (P < 0.05), mitigated [Ca²⁺]i (vs. CIH mice, 90 ± 8 vs. 155 ± 12, P < 0.01), decrease the expression of cleaved caspase-3 (P < 0.01), but increased the level of phospho-ERK1/2(P < 0.05) comparing to the CIH group. The neurobehavioral impairments induced by CIH are mediated, at least in part, by intracellular calcium concentration overload, neuron apoptosis, dephosphorylation of ERK1/2, which can be attenuated by memantine. Memantine may have a therapeutic effect in the neurocognitive impairment associated with OSAHS.